PROJECT RATIONALE
The rationale for this project is that lipid quantity and quality may vary with environmental parameters and this in turn may lead to changes in the toxicity of lipophilic compounds to phytoplankton.
This hypothesis is based on observations in our laboratory that in the diatom QyclotQlli meneahiniana, exposure to isomers of trichlarobenzene produced physiological responses other than those that would be predicted by chemical reactivity,
and these results appeared to be correlated with the timing of the exposure to the lipophilic compounds.
The data further suggested that the most likely reason for the changes in the toxicity was the lipid content, which appeared to be variable with the light cycle.
With this background in mind, we des.gned series of experi- Cyclotella was chosen because it was the experimental organism that was used previously in the studies with trichlorobenzene isomers.
It is a small centric diatom, approximately 4 ;m in diameter.
We have also studied this organism extensively in heavry metal studies, so we have a wealth of information on toxicity response. SteDhanodiscus and eloi are also centric diatoms, but they are quite a bit larger and form chains.
It is believed that Melosira may be a predominant food source for benthic animals, and we are ultimately interested in the transfer of lipophilic chemicals to higher trophic levels. Both of these larger diatoms also form resting cells, and during both formation and rejuvenation of resting cells, copious lipid accumulation is observed.
Our approach during the first year of the project has been to determine lipid content of the three diatoms grown in batch culture throughout their growth cycle and to document the 24 hour change in lipid content during logarithmic phase growth under given light regimes and temperatures.
MATERIALS AND METHODS
For growth curve studies, algae between 2 and 3 months old (in lag phase growth) are inoculat~d into fresh WC medium (Guillard 1978) and placed on a shaker Stephanodiscus (Fig. 2C) is also marked by an increase in sterols on the 7th day in new medium and is accompanied by an increase i:. (Fig. 7) .
Cyglotella experienced sustained growth at the longer day lengths (Fig. 7A) . TEL is initially very high, is reduced at seven days in cultures and is found at minimal levels throughout the remainder of the sampling period. Although Melosira grew at the longer day length, it sustained rapid growth for only a period of one week, then steadily declined (Fig. 7B) . TEL was initially high, followed by a reduction before rapid growth, then a steady decrease for the remainder of the sampling period. Lipid class analysis for this experiment is also incomplete at this time. (Fig. 9A ). Melosira appears to have a higher lipid content prior to the onset of the light period, followed by a reduction in total lipid just before the lights come on. Concomitant with the initiation of the light period, there is an increase in lipid content, followed by a decline to nearly steady levels at the onset of the dark. In
Stephanodiscus (Fig. 9B) , the lipid content is quite cyclical.
The large increase at the onset of the light period is followed by reductions mid-cycle, and a decrease before dark onset. The data suggests that throughout the dark period lipid content varies considerably, with noticeable reductions at the onset of the dark pexiod followed by an increase. 
Comparison of Chanaes in Lipid Content by Orcanism
When changes in total extractable lipid over a 24 hour period are plotted for each organism (Fig. 11) , one clear pattern emerges. TEL reaches a maximum during the time between mid-to late light cycles, and this maximum is consistently followed by a sharp drop in TEL just prior to the onset of the dark period.
For example, in C meneghiniana, cells grown on a 16:8 hr L/D cycle reach their highest lipid content at 5 pm, and this is followed by a drastic reduction at 9 pm (Fig. 1lA) . (Fig. 11B) , and is less pronounced, though regular, with the other light/dark cycles. SteDhanodiscus bin rapus (Fig. 11C ) also exhibits this periodicity for the two light/dark cycles examined.
This periodicity is being further studied in the same organisms under the same light regimes, but at 159C. TEL data were examined more closely in relationship to the 24 hour study, and it has been determined that the pattern ob- (Fig. 11B) , there is little difference in lipid content between samples taken at 2 pm and 6 pm for all light regimes. This data further suggests that lipid content may not be controlled completely by light cycle entrainment, and we plan to investigate this phenomenon in more detail.
PUBLICATIONS
The following papers are being prepared for publication:
1. Effect of the light/dark cycle on diatom lipid quantity and composition.
2. Effect of temperature on diatom lipid quantity and composition.
3. Intrinsic patterns of lipid production in diatoms. lipid content is higher in older organisms, and total lipids vary more over a period of 24 hours than they do over a period of weeks. What was unexpected is that the data suggest that some of the lipid content variation is not entrained with the light cycle, the major factor that controls metabolism in autotrophic organisms. Additional experiments have been ind are being added to verify this further before publication. The other data set that was unexpected, but not entirely a surprise, considering ecological distribution, was the growth-no growv:h behavior with regard to certain light regimes. Again, this topic has not been adequately addressed in the literature, so we are proceeding cautiously, repeating the experiments before publication. Although both of these observations have extended the scope of the project, the results have wide-ranging ecological implications in that light regime may do more to control phytoplankton distribution than previously realized and in that phytoplankton lipid content may have inherent variations that are not totally a result of light entrainment.
